In vivo obtained antigen presented by germinal center B cells to T cells in vitro.
Shortly after secondary immunization germinal center (GC) B cells obtain antigen from follicular dendritic cells (FDC) in the form of immune complexes. This antigen appears to be degraded by the GC B cells and may be processed for presentation to T cells. The present study was undertaken to determine whether GC B cells can process and present antigen obtained from FDC in vivo to appropriate T cells in vitro. GC B cells were isolated from immune mice with the use of Percoll density separation followed by a panning procedure which utilizes the ability of the plant lectin, peanut agglutinin (PNA), to selectively bind to GC B cells. The enriched GC B cells were approximately 80% highly positive for PNA, 97% positive for Ia and surface IgM, but less than 0.01% positive for Thy-1.2 or esterase. In some experiments, this population was further purified to near 100% highly PNA-positive cells with the use of fluoresceinated PNA and a fluorescence-activated cell sorter. Cell sorting analysis indicated that the antigen (125I-labeled ovalbumin (OVA)) was restricted to the highly PNA-positive cell fraction. The capacity of these highly PNA-positive B cells to present antigen was assessed by monitoring interleukin 2 (IL-2) production by the OVA-specific T cell hybridoma, 3DO-54.8. GC B cells obtained from mice 3 wk or more after secondary immunization did not elicit IL-2 production in the absence of added OVA. However, GC B cells isolated as early as 1 day and for over 1 wk after a challenge with OVA, were able to stimulate high levels of IL-2 production, in the absence of adding OVA to the cell cultures. This response was maximal on day 5 and corresponded precisely with the kinetics of the ultrastructural studies which document the uptake of antigen by GC B cells in vivo. The FDC-derived antigen was remarkably immunogenic when compared with exogenous antigen. These findings demonstrated that antigen obtained in vivo by GC B cells could be processed and presented to T cells. In vivo, GC B cells may induce the T cell help needed for the germinal center reaction, generate B memory cells, and help induce the high titers of antibody associated with the secondary antibody response.